
































October 13, 2004 
 
 
Mr. Gerard J. Thibeault 
Executive Officer 
California Regional Water Quality  
 Control Board - Santa Ana Region 
3737 Main Street, Suite 500 
Riverside, CA  92501-3339 
 
Dear Mr. Thibeault: Re: Comments on Draft Lake Elsinore and 
  Canyon Lake Nutrient TMDL and  
  Basin Plan Amendment 
 
The Riverside County Flood Control and Water Conservation District (District) is the Principal 
Permittee on the Riverside County municipal separate storm sewer system (MS4) permit.  The 
District is submitting the following comments on the Draft Lake Elsinore and Canyon Lake 
Nutrient TMDLs and Basin Plan Amendment (BPA) released September 3, 2004.   
 
Adaptive Management 

During the June workshop, several issues were raised by the District and other stakeholders 
regarding the feasibility of the TMDL.  As you noted at the close of that workshop, the Regional 
Board is effectively being required to implement legal requirements without practical solutions.  
In recognition of this, however, Regional Board staff has made efforts to provide flexibility to 
the TMDL by incorporating adaptive management concepts.  The adaptive management concepts 
are premised on allowing the science upon which the TMDL is based to continue to develop, 
then allowing for review and modification of the TMDL based on the improved science at 
specified future dates.   
 
Adaptive management requires the ongoing participation and coordination of all stakeholders, 
including Regional Board staff.  It also requires that the TMDL incorporate language identifying 
likely and potential deficiencies with the TMDL so that: 
 
• Future Regional Board members reviewing revisions of the TMDL clearly understand that 

the existing TMDL was adopted with reservation; 
• Stakeholders can justify expenditures of funds to support development of the science in 

those areas where the TMDL is understood to be deficient; 
• Regional Board staff can continue to justify expenditure of staff time and resources to 

support the stakeholders efforts to revise and improve the TMDL, including justification of 
expenditures for future Basin Plan amendments; and 
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• The stakeholders are allowed to apply for grants to further develop the science and 

technology necessary to address TMDL deficiencies, including lack of technology to 
address the problem. 

 
Without this clear and transparent understanding of the known and potential deficiencies, it is 
likely that the adaptive management concepts will fail as those most familiar with the TMDL 
problems move on and current informal agreements and understanding are lost or forgotten.  
Recent reviews of Basin Plans for other Regional Board regions, including the Los Angeles 
Region, clearly indicate this potential for failure.  These reviews of the administrative record for 
the aforementioned Basin Plans identify Basin Plan Amendments where Regional Board staff 
adopted inappropriate or tentative Water Quality Objectives for various waterbodies.  The Water 
Quality Objectives were adopted to meet deadlines with the intention of reviewing them at a 
future date when more resources and time were available.  In many cases, those staff members 
involved with the Basin Plan moved on and the intentions were forgotten, leading to 
presumptions by subsequent Board Members and staff that these Water Quality Objectives were 
appropriate and properly vetted prior to adoption.  To avoid the mistakes made in other regions, 
it is important that the TMDL Basin Plan Amendment and Technical Support document clearly 
and transparently identify deficiencies. 
 
To date, Board staff has made outstanding efforts to work with stakeholders to develop the 
TMDL, to incorporate adaptive management concepts, and to address stakeholder concerns.  It is 
for this reason, that despite the District’s position that the TMDL is both economically and 
technologically unachievable, we are willing to look past these deficiencies and participate in a 
cooperative effort with other responsible parties.  However, the District believes that the 
following concepts and data need to be incorporated into the TMDL to ensure that known and 
potential deficiencies are clearly understood by present and future stakeholders. 
 
Scientific Limitations 
 
The District requests that the following discussion be appended to the end of the Introduction of 
the Technical Report: 
 
In summary, the science supporting the interim and final TMDL numeric targets for total 
phosphorous and final TMDL numeric target for total nitrogen (numeric targets) proposed in the 
BPA is preliminary.  Where science was lacking, Staff selected numeric target values 
conservatively for nutrients.  The ability of the TMDL to achieve these standards has been called 
into question by the Regional Board’s own peer reviewer, Dr. Josselyn:   
 

"The proposed targets rely heavily on controls for internal nutrient cycling for Lake 
Elsinore which may not be achievable for practical and methodological reasons.  The 
[Regional Board] staff needs to demonstrate that such technologies as suggested could 
actually work in this system." 
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Although Dr. Josselyn indicated an alternative approach would be to require additional nutrient 
reductions in the upper watershed, several stakeholders, including the Riverside County Flood 
Control and Water Conservation District, have provided evidence that currently available 
technologies are not capable of addressing the proposed interim and final numeric targets for 
nutrients.   
 
There is some concern that Lake Elsinore cannot naturally support the beneficial uses assigned to 
it.  As stated by Dr. Josselyn: 
 

"I concur with the statements that the Lake is naturally eutrophic given the observations 
of fish kills previously and the terminal nature of the Lake in this watershed…The targets 
for phosphorus as proposed reflect both the ‘natural’ eutrophic nature of Lake Elsinore, 
the reality of the high levels of phosphorus regeneration from the sediments, and the 
practicalities of trying to ‘treat’ sediments in-situ.  The shallow nature of the lake leads to 
wind resuspension [a major source of phosphorus regeneration] that cannot be 
controlled." 

 
It is clear that further analysis and review of the TMDL is necessary.  If the additional science 
and analysis does not indicate that more assimilative capacity is available in the lakes, then a 
review of the Basin Plan Beneficial Uses may be in order to determine whether the existing 
designated beneficial uses for the lakes can be supported by natural conditions.  The State Water 
Resources Control Board has issued draft guidance that indicates that standards should be 
revised based on attainability: 
 

":If the failure to attain standards is due to the fact that the applicable standards are not 
appropriate to natural conditions, an appropriate regulatory response is to correct the 
standards" (December 2003 State Board Draft Water Quality Control Policy for 
Addressing Impaired Waters) 

 
It is Staff's expectation that the phased analysis proposed by this TMDL will lead to the 
identification of additional assimilative capacity in the lakes and upper watershed. 
 
Legality 

The legal basis for the TMDL requirements is not clear.  Although the District does not contend 
the right of the Regional Board to adopt a TMDL to regulate discharges to impaired receiving 
waters, the regulatory authority to require “retroactive clean up” of the sediments or nutrients in 
the lakes does not appear to exist in either the Clean Water Act or Porter-Cologne.  The District 
requests that the authority to regulate the removal of sediments from the lakes by the upstream 
stakeholders be cited in the TMDL basin plan amendment.  Without this authority, the Regional 
Board must assign Tasks 8 and 9 to place responsibility solely on the entities who own the lakes. 
 
Staff’s contention that the proposed numeric targets are only interpretations of existing water 
quality standards and not Water Quality Objectives does not comport with California Water  
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Code.  Upon adoption, the numeric targets would carry the weight of water quality objectives.  
The District supports EMWD’s June 3 verbal comments regarding this issue. 
 
The recent Superior Court ruling in City of Arcadia et al versus The SWRCB and Los Angeles 
Region RWQCB (December 24, 2003), states that any amendment of a Basin Plan, independent 
of whether it adopts water quality objectives is subject to Section 13241 of the California Water 
Code.  Despite the appeal of this decision, the District holds that the Superior Court ruling was 
consistent with the intent of the law.  
 
Are Permittees required to meet the same concentrations as specified in the Lakes? 

Current nutrient BMP technologies, particularly those referenced in the September 17th Regional 
Board staff report are not capable of economically or technologically addressing the volume of 
water generated during a wet year.  These BMPs are generally sized to treat flows from the 
average annual storm event and would short-circuit during wet year events.  However, wet years 
are the only years that the upper watershed stakeholders contribute significant nutrient loads to 
Canyon Lake and Lake Elsinore.  If the wet years cannot be treated, compliance with the interim 
phosphorus target for the TMDL is mathematically impossible for discharges to Canyon Lake. 
The following table clarifies this: 
 

Allowable and Existing TP Discharges for Upper Watershed Stakeholders (Urban, CAFO, 
Agriculture, Open/Forest, Septic) to Canyon Lake 

1. Allowable Annual TP Load for Upper Watershed      3,844 kg/yr 
2. Cumulative 10 yr. Allowable TP Load   38,444 kg 
3. Estimated Existing TP Load for Wet Year   43,031 kg/yr 
4. Estimated Cumulative Existing TP Load for 1.6 Wet Years   68,849 kg 
5. Mandatory Minimum TP Load Reduction for Wet Year (Row 4 – Row 2)   30,405 kg 
6. Mandatory Minimum TP Load Reduction to Allow 1674 kg/yr [existing dry 
year TP discharge) TP discharge during 8 non-wet years (Row 4 – (1674*8)] 

  43,797 kg 

7. Allowable Wet Year TP Load based on Row 6 (Row 4 – Row 6)/1.6 wet 
years 

  15,657 kg/yr 

8. Estimated volume of flow during a typical wet year 139,345 ac ft 
9. Mandatory Minimum Concentration for Influent to Canyon Lake From 
Upper Watershed 

      0.09 mg/l 

10. Interim Target for TP Concentrations at Canyon Lake       0.10 mg/l 
 
It is clear from the table that a single untreated wet year would exceed the entire 10-year 
allowable TP load for the upper watershed stakeholders.  As stated before, this event is 
economically and technologically impossible to treat.  Further, this statistic is particularly 
disconcerting considering that 1.6 wet years, or enough TP to generate nearly twice the allowable 
TP load to Canyon Lake are expected in a given 10-year compliance period.  In order to allow a 
TP load of 1674 kg/yr into Canyon Lake during non-wet years, the wet year events MUST be 
reduced by approximately 63% to an allowable TP load of 15,657 kg into Canyon Lake.  Based  
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on a the wet year storm volume of 139,345 ac ft, a concentration of 0.09 mg/l, or slightly less 
than the interim 0.1 mg/l concentration required in-lake must be achieved.  Again, as stated in 
our June 3rd letter, this is neither technologically nor economically feasible for dry or moderate 
years, much less during the extreme storm volume of a wet year.  
 
In addition, as stated in our June 3rd letter and as supported by Dr. Josselyn’s peer review of the 
TMDL, the ability of the available in-lake treatment technologies to meet the 30% and 70% load 
reductions is suspect at best.  As noted by Dr. Josselyn, "the reduction levels for phosphorus 
sought for Lake Elsinore rely significantly on proposals that have not been tested for their 
effectiveness in this particular situation".  Although Dr. Josselyn notes that alum may be an 
alternative treatment mechanism, current chemical conditions in Lake Elsinore are not ideal for 
alum addition; flocculation and sedimentation processes require lower pH levels in order to 
achieve successful phosphate removal. 
 
Cost Estimates   

Based on the EPA’s Urban Nutrient Reduction BMP Costs (1999) referenced in the Regional 
Board Staff Report, the following table estimates the costs associated in the construction of 
nutrient reduction BMPs in the San Jacinto River Watershed to address the wet year flow volume 
(139,345 ac ft or approximately 6 billion cubic feet).  The cost estimates below presume each 
stakeholder in the watershed tributary to Canyon Lake would implement the specified BMP.  
Urban Stakeholder BMP costs, based on a rough estimation of land use (both urban areas and 
non-urban areas tributary to urban systems) and runoff rates, could represent between 50-60% of 
the total cost identified below: 
 

BMP Construction Costs to Treat Wet Year Flow 

BMP EPA, 2003 $s  
(per ft3 treated) 

Cost, 2003 $s  
(Vwet = 6 Billion ft3) 

Constructed Wetland $0.60 - $1.13 $ 3.6 B – $ 6.78 B 
Infiltration Trench $4.00 $ 24 B 
Infiltration Basin $1.18 $ 7.08 B 
Sand Filter $2.72 - $5.96  $ 16.3 B – $ 35.7 B 
Bioretention $4.79 $ 28.7 B 
Retention & Detention Basin $0.45 - $0.90 $ 2.7 B – $ 5.4 B 
Grass Swale $0.45 $ 2.7 B 
Filter Strip $0.00 - $1.18 $0 – $ 7.1 B 

 
In addition, costs are provided for BMPs to treat moderate year events: 
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BMP Construction Costs to Treat Moderate Year Flow 

BMP EPA, 2003 $s  
(per ft3 treated) 

Cost, 2003 $s  
(Vmod = 253 M ft3) 

Constructed Wetland $0.60 - $1.13 $ 152 M – $ 286 M 
Infiltration Trench $4.00 $ 1,000 M 
Infiltration Basin $1.18 $ 299 M 
Sand Filter $2.72 - $5.96  $ 688 M – $ 1,500 M 
Bioretention $4.79 $ 1,200 M 

 
Retention & Detention Basin $0.45 - $0.90 $ 114 M – $ 228 M 
Grass Swale $0.45 $ 114 M 
Filter Strip $0.00 - $1.18 $0 – $ 299 M 

 
The above table does not include land acquisition, design, geotechnical testing, legal fees, and 
other unexpected or additional costs such as maintenance and operation of each BMP.  It should 
be noted that in the arid climate of the San Jacinto River Watershed, BMPs such as constructed 
wetlands, grass swales and filter strips would require a reliable year-round supply of water, aside 
from storm and urban runoff, in order to operate.  It is clear from the above referenced tables that 
it is neither economically nor technologically feasible to treat either the wet and/or moderate year 
flows.  In addition, none of the BMPs referenced above are guaranteed to meet the 0.09 mg/l 
phosphorus concentration required of wet year discharges to comply with TMDL interim targets.  
The District would also note that the costs for wetlands identified above are commensurate with 
our June 3rd cost estimates for wetlands. 
 
Newport Bay TMDL 

Several references have been made at the stakeholder and Regional Board workshops regarding 
the success of the Newport Bay Nutrients TMDL.  Although Orange County (OC) has had great 
success with achieving nutrient TMDL targets in Newport Bay, the OC-Permittees have noted 
that the nitrogen concentrations in their upper watershed can exceed 10 mg/l TN and have been 
able to reduce nitrogen concentrations to 2 mg/l.  The OC-Permittees estimate expenditures of 
approximately $5 million per year in capital and operational costs in order to achieve the nutrient 
targets.  Stormwater discharges in the San Jacinto Watershed average 2-5 mg/l TN and 
stakeholders in this watershed will be required to reduce nitrogen concentrations to 0.75 mg/l.  
The TMDL programs are not numerically comparable – the proposed runoff concentrations to be 
achieved in the San Jacinto Watershed are significantly lower and economically unachievable 
under the best available BMP technologies.  Further, treatment efficiency for available nutrient 
treatment BMPs diminishes as the effluent concentration is reduced and as the influent 
concentration approaches the required effluent concentration.  The costs neither balance nor 
justify the anticipated benefits. 
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Additional Proposed Recommendations 

The District believes that the following recommendations would reasonably address the current 
deficiencies in the TMDLs: 
 

1. Set narrative targets for nutrients since the TMDL is predicated on numeric targets 
that are intended to be more flexible than Water Quality Objectives.  Another 
alternative is to consider the adoption of narrative targets for TP and TN.  The 
narrative nutrient targets could require that discharges from the upper watershed not 
lead to exceedances of numeric dissolved oxygen concentration targets established 
for the Lakes; this would provide the stakeholders with additional flexibility to 
address the algal problems in the Lakes and would ensure that they are not 
penalized for non-compliance with an arbitrary numeric target; 

 
2. The Regional Board should facilitate the stakeholder organizational effort by 

clearly identifying all responsible parties, including agricultural entities in either the 
Technical Report or the Basin Plan. 

 
3. The Regional Board should also clearly identify in the Basin Plan the regulatory 

tools, such as NOV’s, written requests or other actions that can be utilized to assist 
the stakeholders in gaining the support of the various responsible parties.  The list 
should also identify how these tools may be used to ensure cooperation in and 
compliance with this proposed TMDL.  For instance, how will regulatory tools be 
applied to assure all responsible parties financially support the joint monitoring 
requirements and the formulation and implementation of the Lake Sediment 
Nutrient Treatment requirements? 

 
4. The Regional Board provide a launching point for TMDL implementation by 

recommending a fair and rational basis for allocating financial responsibility among 
all parties. 

 
5. The compliance schedule for joint tasks should be extended by at least one year to 

accommodate the formation of a stakeholder organization, allow time for 
stakeholders to secure funding, and provide time for necessary consultants to be 
selected and contracted with. 

 
6. If further analysis indicates that the lakes are naturally eutrophic, and thus the 

applicable standards are not appropriate to the natural conditions, the Regional 
Board should support a Use Attainability Analysis, or other appropriate mechanism, 
per the Water Quality Control Policy for Addressing Impaired Waters, to revise 
designated Beneficial Uses for the lakes.  
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Summary 
 
It is critical that the adaptive management process succeeds, especially upon careful 
consideration of the cumulative cost of the current and future TMDLs affecting stakeholders in 
the San Jacinto Watershed.  Failure of the adaptive management program for this TMDL may 
require watershed stakeholders to unnecessarily expend billions of dollars toward a solution-less 
problem.  Funds unnecessarily spent on this TMDL will also subtract from the stakeholders’ 
abilities to respond to future TMDLs that could provide measurable benefits to receiving waters.  
The District believes that the aforementioned recommended changes are necessary to ensure that 
this adaptive management process succeeds. 
 
If you have any questions, please contact Stephen Stump at 951.955.8411 of our Regulatory 
Division.  
 
 Very truly yours, 
 
 
 
 WARREN D. WILLIAMS 
 General Manager-Chief Engineer 
 
JEU:ABC:cw 
PC/90371 



 
 
 
 
 
 
To: Hope Smythe, Chief of Inland Waters Planning Section 
 California Regional Water Quality Control Board, Santa Ana Region 
 
From Robert Gearheart, Ph.D., P.E., Professor of Environmental Engineering 
 Humboldt State University, Arcata, California 
 
Date: October 10, 2004 
 
Subject: Review of Draft TMDL for Nutrients in Lake Elsinsore and Canyon Lake 
 
 
The purpose of the letter report is to provide the Regional  Board a peer reviewed assessment 
of the draft TMDL for nutrients in Lake Elsinore and Canyon Lake in Riverside County 
California.  Activities included in the review are: 1) review of TMDL requirements and 
procedures, 2) review of documents provided by Dr. Cindy Li, and 3) preparation of a report.  
I must apologize for the delay in the preparation of the report but my summer was filled with 
field research activities and volunteer work in El Salvador with Engineers without Borders.  
 
Lake Elsinore and Canyon Lake Nutrient Sources Assessment, Tetra Tech 
 
I. Introduction and Objective 

There is no demographic descriptions of the watershed and associated water use, 
present-future. 
 

 Was it an objective of this report to allow for WLA to be developed for future 
land use activities?  I don't believe I found any prediction, other  than general 
comments about future land use designation.  No mention of the fact that sections of 
this water shed is one of the fastest urbanized county in the state, for example, with 
some 10 and 20 years prediction of potential WLA from these changing land uses. 
 

I. Watershed Background 
I am not totally familiar with the area in terms of point source loads from WWTP are 
there significant  loads and /or flows?  It would seem that reclaimed wastewater (if 
treated to a high  level) would be the most reliable source of water for use in lake 
restoration.  
 
Confusing to me the role of Mystic Lake and Perris reservoir play in the TMDL 
process.  Neither mentions in this section but referred to in section IV. 
It may assist readers not familiar with the system (this reviewer for example)  to have 
a flow diagram of the hydrological connection of the streams, lakes, drainages, etc.  



  
I.  Nutrient Source Overview 

What is the basis for identifying failing septic tanks, unimpeded access of cattle to 
stream and unsolicited discharges as not being factors to consider in this report (or did 
I misinterpret this statement). 
 
Groundwater sources, cattle contaminated groundwater, and resultant surface water 
interaction? 
 
Fertilizer addition-no mention of groundwater contamination -interaction-surface 
water? Is there a potential significant load with urban horticultural N and P addition? 
 
Were any attempts made to quantify ammonia volatilization from dairies, an 
atmospheric source? 

 
 Septic tank phosphorus emission calculations-no attenuation of P through the soil  
 column? 
 
IV Technical Approach 
 

 
How is the water used that has been excessively pumped from groundwater? 
What are the nutrient levels in the groundwater? 
 
Hydrology-wastewater reclamation-groundwater recharge? 
 
Water balance for the system-specifically the role of ET on Lake Volume- 
 
Pollutant representation-Is it not possible or not useful in the eyes of the modelers to 
have TSS a primary pollutant to consider in the model.  It is mentioned, sediment, in 
the following sentence as a pollutant to consider for future efforts. 
It seems that the fate of phosphorus specifically could be tracked with sediment. 
 
The nature of the soils (ACS Soil C and D) in and around the reservoirs, would 
suggest relatively high P adsorption values. 
 
Internal loads from reservoir are these sinks a significant factor in modeling 
In-lake chlorophyll production levels. 
 
Model calibration and verification 
 Graphic analysis of calibration analysis, Fig. 4-22 through 4-25 

The model effort appears to do better for the less extreme flows-what is lost by 
not have the same confidence for the high flow conditions? 
 
Consistent under prediction of TN and TP not fully explained or accounted for 
in a sensitivity analysis. 



  
 
 
5.0 Model Results 
 

Figures 5-7 through 5-10 discussion- have antecedent conditions been considered in 
the three water year and relative land use assumptions.   Limited discussion about 
these predictions.  I would assume this is what the TMDL is all about in terms of 
source loading.  Reoccurrence intervals for these types of water years could be used to 
develop a loading probability distribution relationship.  Not sure what was modified 
from this report, if any in the draft TMDL amendment. 

 
 
Internal Loading and Nutrient Cycling in Canyon Lake/lake Elsinore-Anderson, et. al.
  
Both of these documents focused on the lake/s nutrient dynamics with the purpose of the 
determining the effect of WLA's to the total nutrient budget of the system.  I did not have 
sufficient time to review in any detail the assumptions made in the analysis. It does appear, 
though, that good science was practiced in terms of sampling protocols (spatial representation 
and replication), statistical implication, and key nutrient fate and transport processes. 
 
 I followed the approach taken by Anderson, ET. Al. and support the conclusions drawn from 
the analysis.  Again I did not have time to determine exactly what portion of his findings were 
modified in the draft TMD. The potential negative impact (P release from sediments) from the 
destratification of the shallow region of Canyon Lake is highly plausible and should be 
carefully evaluated.  
 
 The effect of Ca precipitation on P removal is suggested but not supported by water quality 
data showing dissolved Ca, Mg, and Fe concentrations. Conclusions reached by Anderson's 
model in terms of P loading is significant in terms of the reality of reversing the eutrophic 
process.  
 
The observed reduction of P levels in the lake over the period of the data set is an interesting 
observation and not fully explained  in the report.  
 
Proposed Basin Plan Amendment 
 
 
The discussion on page 32, and the associated Figure 5-2, suggest that  P is not buried in the 
sediment (as in a long term remov al process).   Discussion concerning phosphorus in the core 
samples seemed to deal more with the pore water not the fixed P. Perhaps there was 
information in the study but I did not find it. Given the type of sediment found in the lake I 
would guess that some P is driven to an ultimate sink.  Even when all of the sediment is 
detrital material some of the P is buried, example Klamath Lake Oregon.  I am not sure it 
would change the conclusion  if it was a factor, but it appears to be missing in the conceptual 
modeling of the system. 



 
While it appears to me, given the watershed condition, the climate, the land use activities, and 
the historic limnological conditions in the lake that there would a strong possibility that the 
requisite P and N loadings to reduce eutrophic conditions in the lake would not be possible.  
This is an example where the TMDL has no real application in terms of a likely outcome that 
removes the impaired water body status.  Based upon the increasing pressure of development 
in eastern Riverside County and the internal load in the lakes the system it is probably non-
reversible (Anderson 2002 and 2003). 
 
The watershed loading and lake modeling efforts are well done and are representative of 
models that are commonly applied to conjunctive watershed/lake systems. The verification of 
the models suffer, as to many models, from lack of data.  This is a particular problem with 
extreme water balance conditions, such as no out flows. I attempted to cross reference 
assumptions and finding between the Tetra Tech report, the Anderson reports and the draft 
TMDL amendment but was not able to complete due to time constraints. 
 
I personally would have been interested in knowing more about the ecology of the lakes in 
terms of algal species, zooplankton species, fish species etc. There was mention of N fixation 
but little discussion of its temporal and/or spatial implication Considering the fact that the 
nutrient  balances were on an annual basis these factors might not be significant , but might be 
interesting in terms of seasonal fluctuations. 
 
 
The study's support the conclusions that the eutrophic condition of the lakes wtll remain in an 
impaired status due to the internal load of  P.  The nitrogen limiting condition is not fully 
documented but strongly suggest based on the annual loadings analysis performs in the 
studies.  The recommendation of setting a target of 0. 1 mg/l of P is justified based upon the 
loading studies but not necessarily ecological supportable in terms of eutrophication 
processes. . Phosphorus levels of 0.08 to 0.010 mg/l are commonly cited as the limiting level 
for eutrophication.  
 
 
While there is no real discussion and or feasibility analysis of BPM's and restoration 
alternatives in these studies there are some options that should be considered. One option 
would be extract the internal load and external load by processing through wetlands.  Since 
TDS apparently are not a real issue the P fixed  in wetland plants could afford marginal 
habitat improvement if the water loss could be lived with. This concept would be find portion 
of th lakes to restore to habitat value and recreational uses .  
 
The other types of things being looked at are the effect of certain humic compounds on the 
phyto-plankton populations.  I am assuming blue-green algae are present since there is 
mention of  N fixation.  An example of an in-lake treatment for eutrophic bodies of water is 
based on the use of humic compounds released from the aqueous decomposition of various 
plant material. There is considerable literature and operational research activities dealing with 
barley straw humics in Scotland.  There is some evidence that the humics (brown water) from 
tule wetland perform in a similar manner.  Historic references, for example, by Native 



Americans around Klamath Lake suggest that brown water conditions from leached humic 
materials reduce blue-green  algal populations in the late summer months. 
 
I think there should be some mention of the drought conditions that appear to more of a long 
term cycle or possible new status quo condition in the draft TMDL.  Given the drought 
conditions and potential global warming factors some mention should be made on the impact 
of reclaimed wastewater in the system within the context of the draft TMDL.  Perhaps some 
mention of how reclaimed wastewater can be used to modify the impaired water bodies.  
When suggesting an interim P level of 1.0 mg/l one is within the economic r ange of nutrient 
removal processes in the water reclamation systems.   
 
From this reviewers' observation the methods and data sets used in these reports are 
representative of accepted scientific and engineering procedures and protocols.  The report 
supports the conclusions and recommendations with the exception of the role of P fixation in 
the sediment via precipitation/adsorption processes.  The only caveat is that there is no 
analysis of BM'P's to meet these loads in terms of effectiveness, reliability, level of 
participation, and spatial and temporal application.  I would tend to be very pessimistic in 
terms of being able to reverse the impaired nature of these water bodies in both the interim 
(2015) and final (2020) time frame. 


